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(57)Abstract 

PURPOSE: To carry out a highly precise diagnosis with the use 
of an ayurvedic method or the like. 

CONSTITUTION: Thin band-like gages 81 to 84 are bonded to 
a finger part of a surgical rubber glove, being laid in parallel 
with one another, in the lengthwise direction of the finger part. 
When an examiner who wears the glove 5 presses a person to 
be examined along his trunk bone artery by his finger, a 
pressure distribution widthwise of the finger is detected by the 
strain gages 81 to 84. 
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PATENT ABSTRACTS OF JAPAN 
CLAIMS [Clainn(s)] 

[Claim 1 ] The pulse wave sensor characterized by providing a detection means to detect the 
pressure distribution of the cross direction of said finger in the finger pad section of said finger 
when said finger is equipped with said thin film member while fixing to the thin film member with 
which a medical examination person's finger is equipped, and said thin film member. 
[Claim 2] Said detection means is a pulse wave sensor according to claim 1 characterized by being 
two or more thin band-like strain gages arranged by separating predetermined spacing along the 
die-length direction of said finger. ^ u u • 

[Claim 3] Said each strain gage is a pulse wave sensor according to claim 2 characterized by being 
arranged along with each grid on the film punched In the shape of a grid. 

DETAILED DESCRIPTION [Detailed Description of the Invention] 

[0001] . , 

[Industrial Application] This invention is used for sphygmopalpation and relates to a suitable pulse 

wave sensor. 
[0002] 

[Description of the Prior Art] Conventionally, in the China medicine, a diagnostic person's finger is 
pressed against three places (a sun. Seki. **) of a test subject's arm along with a radial artery, 
and the approach (sun opening method) this performs sphygmopalpation is learned. Moreover, the 
sphygmopalpation machine which performs the diagnosis by the **** method automatically is also 
proposed using the piezoelectric device (JP,57-52054,B). 

[0003] On the other hand, in India, the tradition medicine called Ayurveda more from ancient times 
is known. The outline is explained with reference to drawing 4 (a) and (b). First, a medical 
examination person presses his finger against the part in alignment with the radial artery of a test 
subject's arm lightly. Here, a diagnostic part is three points shown in drawing 4 (a), is called VATA 
(V), PITTA (P), and KAPA (K), respectively, and is approximated with **, Seki, and ** which are 
said with the China medicine. That is, in drawing 4 (a), the third finger is pressed against the 
second finger and PITTA (P). and a medical examination person presses the fourth finger against 
KAPA (K) at VATA (V). 

[0004] Next, a medical examination person diagnoses the description and the strength of a pulse of 
a test subject In the points 1 -4 per finger "4". as shown In drawing 4 (b), and he judges condition of 
disease. Therefore, the diagnostic point becomes a sum total "12" part about three fingers. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way. the sphygmopalpation by the **** method 
can also constitute the sensor for sphygmopalpation comparatively simply as special genius is not 
searched for on the occasion of acquisition and it is shown in above-mentioned JP,57-52054,B. 
however, a technique given in this official report - a possible medical examination is extent which 
detects the pulse wave of three points in the process which only pressurizes a sensor and is 
decompressed gradually, and there are few data obtained and it has the problem that a highly 
precise diagnosis is difficult. . . 

[0006] On the other hand, since much data are obtained in the sphygmopalpation by Ayurveda, it is 
thought that a much more exact diagnosis can be performed. However, those who can perform 
sphygmopalpation by the Ayurveda method need the genius as which it is restricted to a very sharp 
person, and all one person says to thousands of people, and all one sense in a fingertip Is said to tens 
of thousands of people. Furthermore, in those who have the starting sharp feeling, if the old training 
is not stacked, an exact diagnosis cannot be performed. This invention is made in view of the 
situation mentioned above, and it aims at offering the pulse wave sensor which can perform highly 
precise sphygmopalpation easily. 
[0007] 

[Means for Solving the Problem] While fixing to the thin film member with which a medical 
examination person's finger is equipped, and said thin film member if it is in this invention in order 
to solve the above-mentioned technical problem, when said finger is equipped with said thin film 
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member, it is characterized by providing a detection means to detect the pressure distribution of 
the cross direction of said finger in the finger pad section of said finger. 

[0008] . . 

[Function] If a medical examination person equips a finger with a thin film member and presses a 
finger along with a test subject's pulse, the pressure distribution of the cross direction of a finger 
will be detected in a detection means. Since these pressure distribution are determined according to 
a test subject's condition of disease, it becomes possible to judge condition of disease by this. 
[0009] 

[Example] . ^ u-*«,- 

A The premise this invention persons of an example made various sensors as an experiment, before 
resulting in the example mentioned later that an above-mentioned technical problem should be 
solved. First, if an example is taken by the diagnostic point per finger "4" consisting in Ayurveda, 
it will be thought by preparing a strain gage in each diagnostic point that an automated diagnosis 
becomes possible. Then, this invention persons made the pulse wave sensor as shown in drawing 5 

(a) as an experiment. j • * vu 

[0010] If it is in the example of illustration, the linear strain gages 61 -64 have fixed into the 
finger pad part of the rubber glove 5 for an operation at juxtaposition. Next, if a diagnostic person s 
hand is equipped with this rubber glove 5, a fingertip is pressed against the diagnostic part of a test 
subject's arm and the resistance of each strain gages 61-64 is measured, it will be thought possible 
to perform sphygmopalpation automatically. 

[001 1 ] However, a desirable result was not obtained in the above-mentioned example of a 
prototype. That is. if it measures, surely the wave corresponding to a pulse wave which is the 
resistance of each strain gages 61-64 will be acquired, but if these waves are diagnosed by the 
diagnostic approach handed down by Ayurveda, a diagnostic result and a test subject's condition of 
disease are not in agreement. _ 

[0012] this invention persons considered this fault and acquired the following assumptions. Although 
it had been handed [ 1 st ] down that the diagnostic point size on a finger pad is "4" in Ayurveda, this 
is not dispersed to punctiform like the points PI -PA shown in drawing 3 . and the pressure 
distribution in the field which continued crosswise [ of finger pad ] may have been measured. 
[001 3] That is. although the diagnostic person of Ayurveda takes in the pressure distnbution in the 
field to which it continued on the finger pad in fact, however it may be those who were excellent in 
genius, there is a limitation in the resolution of human being's tactile sense, and he can guess that 
the limitation is "4", i.e., the point size currently handed down. 

[0014] If it is in the configuration shown [ 2nd ] in drawing 5 (a), a certain possibility in question is 
in the point which cannot carry out distorted deer measurement of the die-length direction of a 
finger. That is, although it will be thought that the configuration shown in drawing 5 (a) is also 
enough if the strength of a pulse is only measured, the diagnostic person of Ayurveda can also guess 
that he also takes in the delicate vibration in the cross direction of a finger. 
[001 5] the above ~ even if which assumption was appropriate, it was thought by detecting 
distortion not only of the die-length direction of a finger pad but the cross direction that fault was 
removed. Then, the pulse wave sensor shown in drawing 5 (b) below was made as an experiment. If 
it is in the example of illustration, the band-like strain gages 71-74 have fixed into the finger pad 
part of a rubber glove 5 at juxtaposition. In addition, strain gages 71-74 are formed in one. 
However, when the diagnosis same with having mentioned above using this pulse wave sensor was 
performed, a diagnostic result and a test subject's condition of disease were not still in agreement. 
[001 6] Then, since each strain gages 71-74 were formed in one if it is in the configuration of 
drawing 5 (b) when this fault is examined again, it was thought that interference would anse 
between strain gages. The above is the premise of an example and explains one example of this 
invention below. 

[0017] B. The block diagram 1 of the configuration of an example and ** sensor of operation is a 
top view of the pulse wave sensor by one example of this invention. In drawing, 81-84 are thin 
band-like strain gages, and are arranged in parallel with the die-length direction in the finger pad 
part of a rubber glove 5. In addition, the thickness of a rubber glove 5 is abbreviation "200 
micrometers", and may use the adhesives for gages common as a means to fix strain gages 81-84 

to a rubber glove 5. „. „^ ^u- 

[0018] Here, the detail of strain gages 81-84 is explained, strain gages 81-84 - a thin gage ~ it 
is ~ a gage factor "2.1". resistance "120ohms", and width of face - (D "2.8mm") and die length - 
- they are (L "9.4mm") and thickness "15 micrometers." Next, the width of face (M) of the 81 to 
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strain gage 84 whole is set as abbreviation "1 2mm" corresponding to the contact width of face at 
the time of pressing a diagnostic person's finger against a test subject's arm lightly. Therefore, 
spacing between each gage (S) becomes abbreviation "0.27mm." , »l. 

[001 9] ** Explain the configuration of a pulse wave measuring device, next the configuration of the 
pulse wave measuring device using the above-mentioned strain gages 81-84 with reference to 
drawing 2 . In drawing, a strain gage 81 and a resistor 1 2 are connected to a serial, and the 
predetermined direct current voltage E is impressed according to the power source 1 1 . Therefore, 
in the both ends of a strain gage 81. the electrical potential difference Vi according to resistance 
ratio occurs. 1 3 is a direct-current cutoff filter, and removes and outputs the dc component of an 
electrical potential difference Vi. . ' 

r0020] The output signal of the direct-current cutoff filter 1 3 is amplified through amplifier 14, 
and cut-off frequency is outputted through the low pass filter 1 5 of "20Hz." And the output voltage 
Vo of a low pass filter 15 is recorded by a recorder (not shown) etc. In addition, although drawing 2 
is a measuring device to a strain gage 81. the equipment same about other strain gages 82-84 is 

formed, respectively. ,. 
[0021 ] ** In the above-mentioned configuration of an example of operation, a diagnostic person 
equips one hand with a rubber glove 5, and press the third finger against the second finger and 
PITTA (P). and he presses the fourth finger against KAPA (K) at a test subject s VATA (V) 
respectively. In this condition, an electrical potential difference Vi is respectively outputted from a 
total "12" strain gage according to a test subject's pulsation. With the corresponding direct-current 
cutoff filter 1 3, a dc component is removed, and these electrical potential differences Vi are 
outputted and recorded through the amplifier 14 and low pass filter 1 5 which correspond 

respectively further. , . ■ c a »u« 

[0022] C. Explain a diagnostic example, next the various diagnostic examples which performed the 
comparison with the view of Western medicine, and the sphygmopalpation result of Ayurveda based 
on the pulse wave observed using the above-mentioned pulse wave measuring device. 
** In the example of **********, a test subject is a 28-year-old male, and is diagnosed as it 
being the chronic rhinitis in a Western medicine-view. . j • o 

[00231 The above-mentioned test subject's pulse wave measurement result is shown in drawing 8 
(a) - (c) Here, the scale of the lengthwise direction of this drawing (a) is twice the scale of this 
drawing (b) and (c). In addition, this depends on the convenience on measurement of Preventing of 
that a wave swings past the maximum. Therefore, it turns out that the wave amplitude m VATA (V) 
is size compared with other waves. Furthermore, when its attention is paid to the measurement 
result of drawing 8 (a) concerning VATA (V). it turns out that the amplitude of the pulse wave in the 
1 St and the 2nd point (refer to drawing 4 (b)) is size very much as compared with the 3rd and the 
amplitude in the 4th point. 

[00241 By the way, when such a description appears in a pulse wave, m Ayurveda, a 
sphygmopalpation view that a failure is in nasopharynx is made. When such a pulse wave is seen, 
statistically In addition, a nose. To a throat or a bronchial tube, a failure A report of the high 
purport of the probability which it has () [ Visualization ] and Quantitative Analysis of the Pulse 
Diagnosis in AYURVEDA: K.Kodama, H.Kasahara and The proceeding of the 4 th world congress 
holistic approach-health for all in Bangalore. India, and 1991 are made. Therefore, if it is in this 
diagnostic example, it turns out that the diagnostic result by this example is in agreement with a 
Western medicine-view. , . 

[0025] ** Example of a hepatopathy (1) In this example, a test subject is a 28-year-old male, and 
has the hepatopathy (GTO "42". GPT "63"). The above-mentioned test subject s pulse wave 
measurement result is shown in drawing 9 (a) - (c). In addition, the scale of this drawing (a) - (c) is 
the same. According to these drawings, it turns out that the wave amplitude in PITTA (P) of the 
third finger is size as compared with the amplitude in other fingers. Next, the enlarged drawing of 
drawing 9 (b) is shown in drawing 10 . In drawing 10 , it turns out that the amplitude in the 2nd 
point is size as compared with the amplitude in other points. ^. » 

[0026] By the way, according to Ayurveda, the view that there is a failure of liver or the stomach 
and intestines is made to the above-mentioned case. Therefore, also in this diagnostic example, it 
turns out that the diagnostic result by this example is in agreement with a Western medicine-view. 
[0027] ** It diagnosed about another example of a hepatopathy that the repeatability of the 
example of a hepatopathy (2). next the example of a hepatopathy (1 ) should be checked A test 
subject is a 24-year-old male, and has the hepatopathy (GTO "36". GPT "52"). Also in this test 
subject, the wave amplitude In PITTA (P) was size as compared with the amplitude in other fingers. 
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The pulse wave measurement result in this PITTA (P) is shown in drawing 10 . In this drawing, it 
turns out that the amplitude in the 2nd point is size as compared with the amplitude in other points. 
Therefore, also in this example of a hepatopathy, the same result as the above-mentioned example 
of a hepatopathy (1 ) was obtained. 

[0028] ** Example of the abnormalities in the heart (1 ) In this example, a test subject is a Z6- 
year-old male, and the arrhythmia by the ventricular premature beat is seen partly in 1 hour. 
According to the above-mentioned test subject's pulse wave measurement result, the wave 
amplitude in PITTA (P) of the third finger was size as compared with the amplitude in other fingers. 
Next the pulse wave measurement result in PITTA (P) is shown in drawing 12 . In drawing 12 , it 
turns out that the amplitude in the 3rd point is size as compared with the amplitude in other points. 
By the way according to Ayurveda, the view that abnormalities are in the heart is made to the 
above-mentioned case. Therefore, also in this diagnostic example, it turns out that the diagnostic 
result by this example is in agreement with a Western medicine-view. 
[0029] ** It diagnosed about another example of the abnormalities in the heart that the 
repeatability of the example of the abnormalities in the heart (2), next the example of the 
abnormalities in the heart (1 ) should be checked. A test subject is a 38-year-old male, and the 
arrhythmia by the ventricular premature beat is seen partly in 1 hour. Also m this test subject, the 
wave amplitude in PITTA (P) of the third finger was size as compared with the amplitude in other 
fingers. Next, the pulse wave measurement result in PITTA (P) is shown in drawing 13 . In drawing 
1 3 , it turns out that the amplitude in the 3rd point is size as compared with the amplitude in other 
points. Therefore, also in this example of the abnormalities in the heart, the same result as the 
above-mentioned example of the abnormalities in the heart (1) was obtained. 
[0030] Thus, according to the pulse wave sensor of this example, since the thin band-like strain 
gages 81-84 are arranged in parallel with the die-length direction in the finger pad part of a rubber 
glove 5 and each strain gages 81-84 were made to correspond to the sphygmopalpation point of 
Ayurveda, it is possible to perform sphygmopalpation based on Ayurveda easily. 
[0031 ] Moreover, if it was in this example, since the rubber glove 5 for an operation formed of 
thin rubber was used, a diagnostic person can check a pulse wave by vision, performing 
sphygmopalpation based on his tactile sense. That is, it is possible for information to be acquired 
from both sides of a tactile sense and vision, and to perform a much more exact diagnosis. 
Furthermore, while the skilled diagnostic person carries the pulse wave sensor of this example and 
collects pulse wave data, it is also possible by recording a view to build the database to which pulse 
wave data and a view were made to correspond, with to diagnose automatically. 
[0032] D. Modification this invention is not limited to the above-mentioned example, and vanous 
deformation is possible for it as follows. » j 

In the modification ** above-mentioned example, although the strain gage of 4 was prepared for 
every finger, the number of strain gages is not limited to "4." For example, it is thought by 
preparing the strain gage more than "5". as shown in drawing 6 that much more reliable high 
sphygmopalpation becomes possible. It is because it is thought that they are more advantageous as 
there are many diagnostic point sizes unless the thing based on the limitation of the resolution by 
human being's tactile sense is conjectured and constraint by human being's tactile sense is received 
as this reason was mentioned above. [ of the diagnostic point size on the finger pad in Ayurveda 4 ] 
[0033] For example, if the pressure distribution in a diagnostic person's direction of a finger pad 
are shown by the curve A of drawing 3 . the most exact information is acquired by observing a 
change of the wave of this curve A itself with time. On the other hand, it is also possible that 
Ayurveda and the above-mentioned example which were handed down approximated Curve A like 
polygonal-line B in a sense in order to collect a diagnostic point size to "4." 
[0034] On the other hand, in tradition medicine, such as Ayurveda, a lot of diagnostic datas are 
already accumulated. Therefore, if clinical-ization is hurried using these immediately, it niay be 
more advantageous to double the number of measure points with it of tradition medicine. Therefore, 
if the number of strain gages is plurality, it is good as for below "4." For example, in the tradition 
medicine in Tibet, having a measure point per finger "2" is known. Therefore, based on this _ 
tradition medicine, a line case is [ sphygmopalpation ] good in the number of gages as for z, 
[0035] In the modification ** above-mentioned example, although the various specifications of 
strain gages 81-84 were described, strain gages 81-84 are not limited to the specification 
mentioned above. For example, a gage factor is a thing needless to say, and its various modification 
is possible for the ability to take various values besides "2.1" in the measurable range also about 
the dimension of strain gages 81-84. 
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[0036] In the modification ** above-mentioned example, since it is necessary to separate 
predetermined spacing and to paste up strain gages 81-84 on a rubber glove 5, manufacture is 
complicated. Then, a strain gage may be constituted as shown in drawing 7 . In drawing, 90 is the 
thin film film formed in the shape of a grid, and strain gages 91-94 have fixed it In each grid, 
respectively. Moreover, the edge of each grid has to narrow extent which can arrange the lead wire 
91 a-94a of each strain gage. 

[0037] According to the above-mentioned configuration, it becomes possible by only pasting up the 
thin film film 90 on a rubber glove 5 to separate predetermined spacing and to arrange strain gages 
91-94. Moreover, the thin film film 90 is pierced between each strain gage 91-94, and since the 
width of face of each grid is narrow in the edge, it can prevent the mutual intervention of each, 
strain gages 91-94 through the thin film film 90. 

[0038] In the circuit shown in modification ** drawing 2 , although the pulse wave was detected by 
measuring directly the electrical potential difference Vi which appears in the both ends of a strain 
gage 81. the bridge circuit which makes a strain gage 81 one side may be constituted, and a pulse 
wave may be detected by detecting the electrical potential difference which appears in the vertical 
angle of this bridge circuit. That is, by fixing a strain gage 81 and the thin film-like resistor of 3 
which has the same temperature coefficient of resistance as this to a rubber glove 5, and 
constituting a bridge circuit, the temperature drift by temperature etc. can be amended and it is 
possible to also raise sensibility. 

[0039] In the circuit shown in modification ** drawing 2 , although the current was continuously 
supplied to the strain gage 81, the current supplied to a strain gage 81 may be intermittent. That is, 
according to the circuit of drawing 2 . since it is only the component below "20Hz" which is finally 
detected as a pulse wave among the frequency components of an electrical potential difference Vi, It 
can fully reproduce a pulse wave also by the result sampled, for example on the frequency of 
"40Hz." Thus, if the current supplied to a strain gage 81 is made intermittent, since it is possible to 
reduce power consumption, it uses and is suitable for especially a portable equipment. 
[Effect of the Invention] Since it is possible to detect the pressure distribution of the cross 
direction a medical examination person's finger according to the pulse wave sensor of this Invention 
as explained above, it is possible to perform highly precise sphygmopalpation easily. 
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